There are no universally accepted guidelines available for management of IGM. Surgery (complete excision or incision and drainage), corticosteroids, immunosuppressant therapy and expectant management are some of the treatment strategies which have been described in literature. Several studies have shown varying degrees of success with all of these methods. Furthermore, management is complicated by a high rate of recurrence (16-50%) (9) (10) (11) .
Herein, we describe our institutional experience with IGM over a period of 8 years.
MATERIAL AND METHODS
Medical records database of Kasturba Hospital, Manipal (a tertiary care centre) was searched retrospectively to identify all patients who were diagnosed with IGM between 1 st January 2006 -31 st December 2014. The research was performed according to the World Medical Association Declaration of Helsinki. Informed consent was taken from the patient before invasive procedures including surgery. As it is a retrospective study, no separate consent was taken for inclusion in the study. For a patient to be included in the study, a histological diagnosis of granulomatous mastitis was required on core needle biopsy or open surgical biopsy. Furthermore, other causes of granulomatous mastitis had to be excluded. Finally, 73 such cases were identified and included in the study.
Patient characteristics, clinical features, etiologic factors, microbiologic studies, treatment modalities, complications and follow-up data for each patient were recorded and analysed. The variables were presented as mean, standard deviation, median, frequency and percent as appropriate. Data was analysed using the Statistical Package for Social Sciences version 16.0 (SPSS Inc.; Chicago, IL, USA).
RESULTS
During the study period, 73 patients were diagnosed with IGM in our hospital. Only one patient diagnosed with IGM was a male (1.37%), the rest were all females (98.63%). The mean age of presentation was 32.67 years, with a range of 23 to 66 years.
With the exception of three patients (including the one male patient), all the other patients (70; 95.89%) diagnosed to have IGM were parous females. Average duration since last childbirth in those 70 patients was 4.6 years (range: 3 months to 33 years). 8 patients were lactating at the time of presentation.
Two of the 73 patients were smokers (2.74%). History of oral contraceptive pill use at some point of time was present in 40 patients (54.79%). None of the patients had a history of tuberculosis, sarcoidosis, connective tissue disease or any other infectious disease which could cause granulomatous inflammation.
The right breast was affected by the disease in 44 patients (60.27%), and the left breast in 29 patients (39.73%). None of the patients had bilateral disease. The most common site affected was the upper outer quadrant of the breast (32.88%), followed by lower inner (21.92%), upper inner (19.18%), lower outer (13.69%) and central (12.33%) quadrants.
The most common presenting feature of the disease was a painless lump (61.64%). Rest of the patients (38.36%) presented with features similar to a breast abscess. 26.03% patients had fever at the time of presentation.
Fine needle aspiration cytology (FNAC) was performed in 39 patients (53.42%), the findings are shown in Table 1 .
Core needle biopsy and/or surgical excision specimens were sent for histopathologic examination in all cases, and were reported as granulomatous mastitis. Gram staining, bacterial culture and Ziehl-Neelsen staining were done for all patients to rule out infectious / tubercular mastitis.
All patients received antibiotics for variable time periods. The reason for antibiotic administration was either a suspected infectious pathology at the time of presentation or routine perioperative antibiotic coverage. The type, dosage and duration of antibiotic administration depended on the indication for antibiotic use and physician's personal preference. 59 patients underwent surgery as the primary treatment, 33 of them underwent lumpectomy/wide excision, and 26 underwent incision & drainage. One patient was treated primarily with steroids (prednisolone). 13 patients did not receive any specific treatment initially and were kept on regular follow-up. Some patients received adjuvant antitubercular therapy (ATT) or prednisolone after surgical management ( Table 2 ).
The occurrence of complications after the primary treatment is shown in table 3. The patient treated primarily with prednisolone recovered completely, and had no complications at 6 month follow-up.
All 12 patients who developed recurrent/residual abscess were managed by I&D. 6 of them recovered completely after I&D, while the other 6 developed a persistent discharging sinus and had to undergo excision of the sinus tracts. All of these patients eventually recovered.
Out of the 9 patients who had a residual lump at 6 months after primary treatment, 4 underwent lumpectomy and 5 were kept on regular follow-up. All 4 patients who underwent lumpectomy for residual lump recovered completely. 4 out of 5 patients who did not receive any treatment for the residual lump continued to have the same lump at 1 year follow-up, while one patient's residual lump regressed without any treatment.
11 patients developed a persistent discharging sinus during 6 months of follow-up. 8 of them underwent excision of the sinus tracts and the adjoining diseased breast tissues. All 8 of them recovered completely and were asymptomatic at 10 month follow-up. 3 of the patients were managed conservatively with a course of antibiotics as per the culture/sensitivity report and then kept on regular follow-up. In these 3 patients, the disease had a longer, protracted course, but eventually they all recovered (mean: 15.66 months, range: 13-18 months).
3 patients who had an ulcer at the operated site on the 6 month follow-up were all managed with local debridement and subsequent wound closure with secondary suturing. None of them had any further complications. Mastalgia in 3 patients was managed symptomatically with analgesics.
DISCUSSION
Idiopathic granulomatous mastitis is an enigmatic condition. Even though it was described more than 40 years ago, due to the rarity of this disease; its etiology, natural history and optimal treatment remain poorly understood. The disease is particularly troublesome for the patient because of its stubborn tendency to recur. Autoimmunity, pregnancy, lactation, hyperprolactinemia, oral contraceptive use, local trauma to the breast, alpha-1 antitrypsin deficiency and smoking have all been described as risk factors for the occurrence of the disease (12) (13) (14) (15) (16) .
A favourable response of the disease to steroids and immunosuppressant drugs has pushed forward the hypothesis of autoimmune nature of the disease. The etio-pathogenesis of the disease is thought to involve the following sequence of events: ductal epithelial damage, transition of luminal secretions to the lobular connective tissue, local inflammation in connective tissue, macrophage and lymphocyte migration to the region, and local granulomatous inflammatory response (14) . However, the cause of ductal epithelial damage has not been recognized.
According to literature, IGM typically affects parous females in the reproductive age group (1, 12, 13, (17) (18) (19) . These findings were confirmed in our study, although there were exceptions. 2 patients diagnosed with IGM were young nulliparous females, whereas there was also a post-menopausal lady suffering from the same disease. But the biggest exception, perhaps, was the diagnosis of IGM in a male patient. Previously, only one case of IGM in a male patient has been reported in the literature (20) . 54.79% patients had a history of use of OCPs, which is much higher than that reported in other studies.
The most common presenting symptom of patients with IGM was found to be a painless lump in the breast. FNAC as a tool for diagnosing IGM was not very efficient, as it had a high false-negative rate (51.28%).
Most of the patients in the current study were managed primarily surgically. Wide excision/ lumpectomy was found to be the most effective treatment option, having the lowest rate of recurrence and complications. Surgical management with I&D and expectant management were found to have an unacceptable high rate of complications and recurrence. Only one patient was managed primarily with steroids, and she recovered completely, with no recurrence or complications.
Expectant line of management with close follow-up was not found to be a satisfactory treatment option for IGM in the current study.
Study limitation
Due to the lack of adequate number of cases treated primarily with steroids, a satisfactory conclusion could not be drawn from the present study.
CONCLUSION
With 73 cases, this is one of the largest case series of Idiopathic granulomatous mastitis. The study reaffirms that this is a condition which is not easily understood. The patients can present with a wide variety of symptoms which mimic other more common conditions. Surgical management in the form of wide excision appears to provide the best long term outcome in patients with IGM. Although the use of corticosteroids has been advocated by some researchers, our experience with the same was limited to just one patient, hence we could not give a definite opinion on the same. 
